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JPO and NCIPI are not responsible for any 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] In the gasoline internal combustion engine carry out [ internal combustion engine ] compressed 
self-ignition of the fuel supplied to the combustion chamber, and it was made to burn it At least one fuel 
injection valve which supplies two or more kinds of fuels of a low octane value and a high octane value 
according to an individual, Have the control unit which outputs a control signal to this fuel injection valve, 
and an engines operational status is embraced with this control unit. While enlarging the rate that the fuel of 
a low octane value occupies among the total fuel amount of supply in low load driving The fuel-supply 
approach of the gasoline internal combustion engine characterized by enlarging the rate that the fuel of a 
high octane value occupies among the total fuel amount of supply, so that the amount of supply of the fuel 
of a high octane value is increased in heavy load operation and a load increases, and carrying out adjustable 
control of the octane value of a fuel. 

[Claim 2] The fuel-supply approach of the gasoline internal combustion engine according to claim 1 
characterized by supplying the fuel of a low octane value among two or more kinds of fuels with which 
octane values differ so that it may drift to the circumference or the whole of a combustion chamber, and 
supplying the fuel of a high octane value so that it may drift near the core of a combustion chamber. 
[Claim 3] The fuel-supply approach of a gasoline internal combustion engine given in claims 1 and 2 
characterized by having one inlet port fuel injection valve and one charge injection valve of cylinder internal 
combustion, supplying the fuel of a low octane value to an inlet port from an inlet port fuel injection valve, 
and supplying the fuel of a high octane value to a combustion chamber from the charge injection valve of 
cylinder internal combustion. 

[Claim 4] The fuel-supply approach of the gasoline internal combustion engine according to claim 3 
characterized by supplying the fuel of a low octane value to an inlet port at the stage which the inlet valve 
has closed from the inlet port fuel injection valve, and supplying the fuel of a high octane value into a 
compression stroke from the charge injection valve of cylinder internal combustion in a combustion 
chamber. 

[Claim 5] The fuel-supply approach of a gasoline internal combustion engine given in claims 1 and 2 
characterized by having two charge injection valves of cylinder internal combustion, supplying the fuel of a 
low octane value to a combustion chamber from one charge injection valve of cylinder internal combustion, 
and supplying the fuel of a high octane value to a combustion chamber from the charge injection valve of 
cylinder internal combustion of another side. 

[Claim 6] The fuel-supply approach of the gasoline internal combustion engine according to claim 5 which 
supplies the fuel of a low octane value to a combustion chamber into an intake stroke from one charge 
injection valve of cylinder internal combustion, and is characterized by supplying the fuel of a high octane 
value into a compression stroke in a combustion chamber from the charge injection valve of cylinder 
internal combustion of another side. 

[Claim 7] The fuel-supply approach of a gasoline internal combustion engine given in claims 1 and 2 
characterized by having two inlet port fuel injection valves, supplying the fuel of a low octane value to an 
inlet port from one inlet port fuel injection valve, and supplying the fuel of a high octane value to an inlet 
port from the inlet port fUel injection valve of another side. 

[Claim 8] The fuel-supply approach of the gasoline internal combustion engine according to claim 7 which 
supplies the fuel of a low octane value to an inlet port at the stage which the inlet valve has closed from one 
inlet port fuel injection valve, and is characterized by turning the fuel of a high octane value into an intake 
stroke at the combustion chamber core side of an inlet port, and making it supply from the inlet port fuel 
injection valve of another side. 
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[Claim 9] The fuel-supply approach of a gasoline internal combustion engine given in claims 1 and 2 
characterized by having one charge injection valve of cylinder internal combustion which has two or more 
nozzle nozzle holes to which the fuel of a low octane value and the fuel of a high octane value are supplied, 
injecting so that the fuel spray of a high octane value may be wrapped in the fuel spray of a low octane value 
by this charge injection valve of cylinder internal combustion, and supplying a fuel to a combustion 
chamber. 

[Claim 10] The fuel-supply approach of the gasoline internal combustion engine according to claim 9 
characterized by making it change the supply rate of the fuel of a high octane value, and the fuel of a low 
octane value by which injection supply is carried out from one charge injection valve of cylinder internal 
combustion by changing the fuel pressure of each fuel. 

[Claim 1 1] Raise the fuel of the low octane value by which injection supply is carried out from a fuel 
injection valve, lower with the fuel of an octane value, and two or more kinds of fuels of an octane value are 
prepared. So that it lowers in the low load side of a low load region, and the fuel of an octane value is 
supplied, it may raise in the heavy load side of a low load region and the fuel of an octane value may be 
supplied The fiiel-supply approach of a gasoline internal combustion engine given in any of claims 1-10 
characterized by carrying out the supply change of the fuel of two or more kinds of low octane values in a 
low load region according to load conditions they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel-supply approach in the gasoline internal 
combustion engine of a high compression ratio which makes the ftiel supplied to a gasoline internal 
combustion engine, division, and a combustion chamber elevated-temperature-ize, and was made to do self- 
ignition combustion only by compression with a piston according to a compression stroke. 
[0002] 

[Description of the Prior Art] With the internal combustion engine which does compressed self-ignition 
combustion of the gasoline ftiel, by having used the fuel of a single octane value, since the antiknock 
property and ignitionability of a fuel come into conflict, a operating range will be restricted, any of 
destabilization of knocking generating by the side of the heavy load of an engine operating range and 
combustion by the low load side to be being used as a sacrifice. 

[0003] So, in an engine's heavy load side, it is possible by supplying the fuel of the good high octane value 
of an antiknock property, and supplying the fuel of the good low octane value of ignitionability in an 
engine's low load side to reconcile control of knocking generating at the time of heavy load operation, and 
reservation of the combustion stability at the time of low load driving. 

[0004] Moreover, adoption of the premixing supply approach of a different-species fuel as shown in JP,9- 
68061 ,A can be considered as one of the means to supply two or more kinds of fuels with which such octane 
values differ. 
[0005] 

[Problem(s) to be Solved by the Invention] Although it is necessary to make the octane value of the fuel of a 
combustion chamber into an optimum value according to the service condition which changes variously in 
order to realize gasoline self-ignition combustion stabilized in a large operating range Though it is made to 
carry out adjustable control of the fuel mixing rate for the fuel of a high octane value, and the fuel of a low 
octane value by adopting the premixing supply approach of the above different- species fuels according to an 
engine's operational status Since the adjustable control of the octane value of the supply fuel of a 
combustion chamber cannot be directly carried out according to operational status, the gasoline self-ignition 
combustion by which the response to change of a service condition was stabilized bad in all operation 
regions is unrealizable. 

[0006] Then, this invention can carry out adjustable control of the octane value of the supply fuel of a 
combustion chamber the optimal promptly according to engine operational status, and offers the fuel-supply 
approach of the gasoline internal combustion engine which can make the compressed self-ignition 
combustion always stabilized in a large operating range perform. 
[0007] 

[Means for Solving the Problem] In the gasoline internal combustion engine carry out [ internal combustion 
engine ] compressed self-ignition of the fuel supplied to the combustion chamber, and it was made to burn it 
if it was in invention of claim 1 At least one fuel injection valve which supplies two or more kinds of fuels 
of a low octane value and a high octane value according to an individual, Have the control unit which 
outputs a control signal to this fuel injection valve, and an engine's operational status is embraced with this 
control unit. While enlarging the rate that the fuel of a low octane value occupies among the total fuel 
amount of supply in low load driving In heavy load operation, it is characterized by enlarging the rate that 
the fuel of a high octane value occupies among the total fuel amount of supply, and carrying out adjustable 
control of the octane value of a fuel, so that the amount of supply of the fuel of a high octane value is 
increased and a load increases. 
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[0008] If it is in invention of claim 2, it is characterized by supplying the fuel of a low octane value among 
two or more kinds of fuels with which octane values according to claim 1 differ, so that it may drift to the 
circumference or the whole of a combustion chamber, and supplying the fuel of a high octane value so that it 
may drift near the core of a combustion chamber. 

[0009] If it is in invention of claim 3, it is characterized by for the gasoline internal combustion engine of a 
publication equipping claims 1 and 2 with one inlet port fuel injection valve and one charge injection valve 
of cylinder internal combustion, supplying the fuel of a low octane value to an inlet port from an inlet port 
fuel injection valve, and supplying the fuel of a high octane value to a combustion chamber from the charge 
injection valve of cylinder internal combustion. 

[0010] If it is in invention of claim 4, it is characterized by supplying the fuel of a low octane value to an 
inlet port at the stage which the inlet valve has closed from the inlet port fuel injection valve according to 
claim 3, and supplying the fuel of a high octane value into a compression stroke from the charge injection 
valve of cylinder internal combustion in a combustion chamber. 

[001 1] If it is in invention of claim 5, it is characterized by for the gasoline internal combustion engine of a 
publication equipping claims 1 and 2 with two charge injection valves of cylinder internal combustion, 
supplying the fuel of a low octane value to a combustion chamber from one charge injection valve of 
cylinder internal combustion, and supplying the fuel of a high octane value to a combustion chamber from 
the charge injection valve of cylinder internal combustion of another side. 

[0012] If it is in invention of claim 6, the fuel of a low octane value is supplied to a combustion chamber 
into an intake stroke from according to claim 5 one charge injection valve of cylinder internal combustion, 
and it is characterized by supplying the fuel of a high octane value into a compression stroke in a 
combustion chamber from the charge injection valve of cylinder internal combustion of another side. 
[0013] If it is in invention of claim 7, it is characterized by for the gasoline internal combustion engine of a 
publication equipping claims 1 and 2 with two inlet port fuel injection valves, supplying the fuel of a low 
octane value to an inlet port from one inlet port fuel injection valve, and supplying the fuel of a high octane 
value to an inlet port from the inlet port fuel injection valve of another side. 

[0014] If it is in invention of claim 8, the fuel of a low octane value is supplied to an inlet port at the stage 
which the inlet valve has closed from according to claim 7 one inlet port fuel injection valve, and it is 
characterized by turning the fuel of a high octane value into an intake stroke at the combustion chamber core 
side of an inlet port, and making it supply from the inlet port fuel injection valve of another side. 
[0015] If it is in invention of claim 9, it is characterized by for a gasoline internal combustion engine given 
in claims 1 and 2 having one charge injection valve of cylinder internal combustion which has two or more 
nozzle nozzle holes to which the fuel of a low octane value and the fuel of a high octane value are supplied, 
injecting so that the fuel spray of a high octane value may be wrapped in the fuel spray of a low octane value 
by this charge injection valve of cylinder internal combustion, and supplying a fuel to a combustion 
chamber. 

[0016] If it is in invention of claim 10, it is characterized by making it change the supply rate of the fuel of a 
high octane value, and the fuel of a low octane value by which injection supply is carried out from one 
charge injection valve of cylinder internal combustion according to claim 9 by changing the fuel pressure of 
each fuel. 

[0017] If it is in invention of claim 1 1, the fuel of the low octane value by which injection supply is carried 
out from a fuel injection valve according to claim 1 to 10 So that it raises, and it lowers with the fuel of an 
octane value, and two or more kinds of fuels of an octane value may be prepared, may lower in the low load 
side of a low load region, the fuel of an octane value may be supplied, it may raise in the heavy load side of 
a low load region and the fuel of an octane value may be supplied It is characterized by carrying out the 
supply change of the fuel of two or more kinds of low octane values in a low load region according to load 
conditions. 
[0018] 

[Effect of the Invention] According to invention according to claim 1, injection supply of the fuel of a low 
octane value and the fuel of a high octane value is carried out according to an individual from a fuel 
injection valve. Since the rate that the fuel of the good low octane value of ignitionability occupies among 
the total fuel amount of supply is enlarged at the time of low load driving, Although whenever [ cylinder 
internal temperature ] goes up and knocking occurrence frequency increases at the time of heavy load 
operation so that a load increases while the compressed self-ignition nature in a low load region can become 
good and can stabilize combustion Since the rate that the fuel of a high octane value occupies among the 
total fuel amount of supply is enlarged so that the amount of supply of the fuel of the good high octane value 
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of an antiknock property is increased at the time of this heavy load operation and a load increases, knocking 
generating in a heavy load region can be controlled. 

[0019] And since the amount of supply of the fuel of a low octane value and the fuel of a high octane value 
by which injection supply is carried out according to an individual is controlled to a combustion chamber in 
this way and the adjustable control of the octane value of the supply fuel of a combustion chamber can be 
carried out directly, the response to change of a service condition can be good, can consider as the optimal 
octane value for each service condition, and the compressed self-ignition combustion stabilized in a large 
operating range ranging from the low load region to a heavy load region can be made to perform. 
[0020] According to invention according to claim 2, to the effect of the invention of claim 1 In addition, in 
order to distribute the fuel of a low octane value over the circumference or the whole of a combustion 
chamber and to distribute the fuel of a low octane value near the core of a combustion chamber, Since, as for 
compressed self-ignition combustion, combustion starts from the fuel of a low octane value, compressed 
self-ignition combustion can make the stable combustion which comes to advance toward the core of a 
combustion chamber from near the peripheral wall of a combustion chamber, and does not have knocking 
generating perform as a result. 

[0021] According to invention according to claim 3, it adds to the effect of the invention of claims 1 and 2. 
One inlet port fuel injection valve which injects the fuel of a low octane value is prepared in an inlet port. In 
order to prepare one charge injection valve of cylinder internal combustion which injects the fuel of a high 
octane value in a combustion chamber, to divide the fuel injection valve of dedication into an inlet port and 
a combustion chamber, respectively and to make it have installed, There is no need for a design special 
about an inlet port configuration and a combustion chamber configuration, and the degree of freedom of a 
design can be raised. 

[0022] According to invention according to claim 4, to the effect of the invention of claim 3 In addition, 
since the fuel of the low octane value supplied from an inlet port fuel injection valve is injected by the inlet 
port at the stage which the inlet valve has closed, Evaporation is promoted by the inlet valve fully heated 
with the heat transmitted from a combustion chamber, when an inlet valve opens by the intake stroke, it is 
fully mixed with new mind, and this injection fuel can be spread and distributed over the whole combustion 
chamber. 

[0023] On the other hand, since the fuel of the high octane value supplied from the charge injection valve of 
cylinder internal combustion is injected in a compression stroke, it can distribute the fuel of this high octane 
value near the core of a combustion chamber at the stage when a piston goes up at and compressed self- 
ignition combustion is prepared. 

[0024] Consequently, while being able to improve the stability of combustion in a low load region further, it 
can be stabilized and the compressed self-ignition combustion without NOKKIGU generating to which 
stratified distribution with the fuel of the low octane value around a combustion chamber and the fuel of the 
high octane value near a combustion chamber core can be established, combustion begins from near the 
peripheral wall of a combustion chamber, and combustion progresses toward a combustion chamber core 
can be made to perform in a heavy load region. 

[0025] According to invention according to claim 5, to the effect of the invention of claims 1 and 2 In 
addition, the fuel injection valve which supplies the fuel of a low octane value, Since the fuel injection valve 
which supplies the fuel of a high octane value is prepared in a combustion chamber wall with a 
comparatively large area and it has considered as two charge injection valves of cylinder internal 
combustion, The degree of freedom of the arrangement layout of the charge injection valve of these cylinder 
internal combustion is raised. Especially The charge injection valve of cylinder internal combustion which 
injects the fuel of a part for the core of a combustion chamber and a low octane value for the charge 
injection valve of cylinder internal combustion which injects the fuel of a high octane value is installed near 
the peripheral wall of a combustion chamber. While distributing the fuel of the low octane value around a 
combustion chamber by the fuel injection from the charge injection valve of these cylinder internal 
combustion, the fuel of a high octane value can be distributed near a combustion chamber core, and 
stratified distribution of a fuel can be made to perform easily. 

[0026] According to invention according to claim 6, since the fuel of a low octane value is supplied into an 
intake stroke in a combustion chamber in addition to the effect of the invention of claim 5, inhalation of air 
is cooled by the latent heat of vaporization of a fuel, inspired air volume can be made to increase, a real 
charging efficiency is raised, and an output can be improved. Moreover, by supplying the fuel of a low 
octane value by the intake stroke, it is made to fully mix with new mind, the fuel of a low octane value can 
be distributed over the whole combustion chamber, the fuel of a high octane value can be distributed near a 
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combustion chamber core by supplying the fuel of a high octane value into a compression stroke, and 
stratified distribution of a fuel can be established. 

[0027] According to invention according to claim 7, to the effect of the invention of claims 1 and 2 In 
addition, the fuel injection valve which supplies the fuel of a low octane value, Since the fuel injection valve 
which supplies the fuel of a high octane value is prepared in an inlet port and it has considered as two inlet 
port fuel injection valves, These inlet port fuel injection valve does not have the need for the high fuel- 
pressure pump for obtaining the high fuel pressure which does not receive a high chamber pressure, 
therefore overcomes a chamber pressure, and can acquire the cost-reduction effectiveness of auxiliary 
machinery. 

[0028] According to invention according to claim 8, to the effect of the invention of claim 7 In addition, 
since the fuel of the low octane value supplied from one inlet port fuel injection valve is injected by the inlet 
port at the stage which the inlet valve has closed, Evaporation is promoted by the inlet valve fully heated 
with the heat transmitted from a combustion chamber, when an inlet valve opens by the intake stroke, it is 
fully mixed with new mind, and this injection fuel can be spread and distributed over the whole combustion 
chamber. 

[0029] Moreover, since it is injected towards a combustion chamber core side in an intake stroke, the fuel of 
the high octane value supplied from the inlet port fuel injection valve of another side can establish stratified 
distribution with the fuel of a low octane value distributed around a combustion chamber, and the fuel of a 
high octane value distributed near a combustion chamber core, can be stabilized and can make the 
compressed-self-ignition combustion without knocking generating to which combustion begins from near 
the peripheral wall of a combustion chamber, and combustion progresses toward a combustion chamber core 
at the time of heavy load operation perform. 

[0030] according to invention according to claim 9 - the effect of the invention of claims 1 and 2 — in 
addition, since the fuel of a low octane value and the fuel of a high octane value are supplied to the 
combustion chamber according to the individual by the single charge injection valve of cylinder internal 
combustion, while the degree of freedom of the arrangement layout of a fuel injection valve is raised, it can 
obtain advantageously in cost. 

[0031] Moreover, since fuel injection is carried out so that the fuel spray of a high octane value may be 
wrapped in the fuel of a low octane value, stratified distribution of the fuel which the fuel of a low octane 
value is distributed around a combustion chamber, and distributes the fuel of a high octane value near the 
core of a combustion chamber again is establishable, it can be stabilized and the compressed-self-ignition 
combustion without knocking generating to which combustion begins from near the peripheral wall of a 
combustion chamber, and combustion progresses toward a combustion chamber core at the time of heavy 
load operation can be made to perform. 

[0032] according to invention according to claim 10 - the effect of the invention of claim 9 - in addition, 
the supply rate of the fuel of a high octane value and the fuel of a low octane value is easily controllable by 
making adjustable the pressure of the fuel injected according to an individual. 

[0033] According to invention according to claim 11, since it raises in the change field of low load driving 
and heavy load operation in addition to the effect of the invention of claims 1-10 and the low octane value 
fuel of an octane value is supplied, the change property of an octane value can be made gently- sloping, and 
a torque shock can be avoided. 
[0034] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained in full detail 
with a drawing. 

[0035] In drawing 1 , as for a cylinder block and 2, 1 shows the combustion chamber in which a piston and 3 
were formed in by the cylinder head, and 4 was formed by these cylinder blocks 1, the piston 2, and the 
cylinder head 3. 

[0036] The inlet port fuel injection valve 7 which makes an inlet valve 6 turn and inject a fuel is arranged in 
the inlet port 5 established in the cylinder head 3. 

[0037] The fuel of the low octane value stored in the fuel tank 8 is fed by this inlet port fuel injection valve 
7 with a fuel pump 9. 

[0038] Moreover, the fuel of the high octane value which has arranged the charge injection valve 10 of 
cylinder internal combustion in the center position mostly, and was stored in this charge injection valve 10 
of cylinder internal combustion in the fuel tank 1 1 of a combustion chamber 4 is fed by the cylinder head 3 
with a fuel pump 12. 

[0039] The inlet port fuel injection valve 7 and the charge injection valve 10 of cylinder internal combustion 
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4s ****s is controlled by the control signal outputted from the engine control unit 13 as a control device. 
Valve-opening actuation is carried out at the stage which the inlet valve 6 has closed, i.e., the stage not to be 
an intake stroke, and the inlet port fuel injection valve 7 points to it and injects the fuel of a low octane value 
to an inlet valve 6. Moreover, valve-opening actuation is carried out into an engine's compression stroke, 
and the charge injection valve 10 of cylinder internal combustion injects the fuel of a high octane value to a 
part for the core of a combustion chamber 4. 

[0040] The graph shown in drawing 2 shows the rate of the fuel oil consumption supplied from an engine's 
operating range and said each fuel injection valves 7 and 10. In a low load region, injection supply only of 
the fuel of a low octane value is carried out from the inlet port fuel injection valve 7. While the amount of 
supply of the fuel of a low octane value is uniformly held in a heavy load region, valve-opening actuation is 
carried out, the fuel of a high octane value is supplied, the amount of supply increases with buildup of a 
load, and the charge injection valve 10 of cylinder internal combustion also enlarges the supply rate of the 
fuel of a high octane value among the total fuel amount of supply. 

[0041] according to the equipment of the above operation gestalt — the fuel of the inlet port fuel injection 
valve 7 to a low octane value — moreover, since injection supply of the fuel of a high octane value is carried 
out according to an individual from the charge injection valve 10 of cylinder internal combustion, 
respectively and only the fuel of the good low octane value of ignitionability is supplied at the time of low 
load driving, the compressed self-ignition nature in a low load region can become good, and can stabilize 
combustion. 

[0042] Moreover, at the time of heavy load operation, although whenever [ cylinder internal temperature ] 
goes up and knocking occurrence frequency increases so that a load increases While the amount of supply of 
the fuel of a low octane value is uniformly held in a heavy load region Since the charge injection valve 10 of 
cylinder internal combustion also carries out valve-opening actuation, the fuel of the good high octane value 
of an antiknock property is supplied, the amount of supply increases with buildup of a load and the supply 
rate of the fuel of a high octane value is enlarged among the total fuel amount of supply, knocking 
generating in a heavy load region can be controlled. 

[0043] And since the amount of supply of the fuel of a low octane value and the fuel of a high octane value 
supplied to a combustion chamber 4 according to an individual in this way is controlled and the adjustable 
control of the octane value of the supply fuel of a combustion chamber 4 can be carried out directly, as the 
response to change of a service condition is good and shows drawing 3 , it can consider as the optimal 
octane value for each service condition, and the compressed self-ignition combustion stabilized in a large 
operating range ranging from the low load region to a heavy load region can be made to perform. 
[0044] In order to make this inlet valve 6 point to it and inject the fuel of a low octane value from said inlet 
port fuel injection valve 7 with this operation gestalt especially here at the stage which the inlet valve 5 has 
closed, i.e., the stage not to be an intake stroke, Evaporation is promoted by the inlet valve 6 fully heated by 
the heat transmitted from a combustion chamber 4, and when an inlet valve 6 opens by the intake stroke, it is 
fully mixed with new mind, and the fuel of this low octane value spreads in the whole combustion chamber 
4, and comes to be distributed. 

[0045] And since the fuel of the high octane value supplied from the injection valve 10 in a cylinder in a 
heavy load region is injected in a compression stroke, it can distribute the fuel of this high octane value near 
the core of a combustion chamber 4 at the stage when a piston 2 goes up at and compressed self-ignition 
combustion is prepared. 

[0046] Consequently, while being able to improve further, the stability of combustion in a low load region If 
stratified distribution with the fuel of the surrounding low octane value of a combustion chamber 1 and the 
fuel of the high octane value near the core of a combustion chamber 1 can be established in a heavy load 
region, a piston 2 goes up further and the pressure and temperature in a combustion chamber 4 rise Since, as 
for compressed self-ignition combustion, combustion starts from the fuel of a low octane value, combustion 
comes to advance toward the core of a combustion chamber 4 from near the peripheral wall of a combustion 
chamber 4, and compressed self-ignition combustion can make the stable compressed self-ignition 
combustion without knocking generating perform as a result. 

[0047] Moreover, apart from the effectiveness on such an engine's operating characteristic, the inlet port fuel 
injection valve 7 which injects the fuel of a low octane value is formed in an inlet port 5, the injection valve 
10 in a cylinder which injects the fuel of a high octane value is formed in a combustion chamber 4, there is 
no need for a design special about the configuration of ** which divides the fuel injection valves 7 and 10 of 
dedication into an inlet port 5 and a combustion chamber 4, respectively, and has been installed, and an inlet 
port 5, and the configuration of a combustion chamber 4, and the degree of freedom of a design can be 
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raised. 

[0048] If drawing 4 shows the 2nd operation gestalt of this invention and is in this operation gestalt While 
arranging 1st charge injection valve of cylinder internal combustion 10A in the location close to the inlet 
valve 6 of the peripheral wall of a combustion chamber 4 Arrange 2nd charge injection valve of cylinder 
internal combustion 1 OB in a center position mostly, and injection supply of the fuel of a low octane value is 
carried out into an intake stroke in a combustion chamber 4 from 1st charge injection valve of cylinder 
internal combustion 10A. a combustion chamber 4 — From 2nd charge injection valve of cylinder internal 
combustion 10B, it has been made to carry out injection supply of the fuel of a high octane value into the 
compression stroke in the combustion chamber 4. 

[0049] The supply rate of the fuel of these low octane value and the fuel of a high octane value is controlled 
like the 1 st operation gestalt shown in said drawing 2 . 

[0050] Therefore, in order according to the equipment of this 2nd operation gestalt to acquire the almost 
same effectiveness as said 1 st operation gestalt and also to supply the fuel of a low octane value into an 
intake stroke in a combustion chamber 4 from 1st charge injection valve of cylinder internal combustion 
1 OA, That you can fully mix the fuel of this low octane value with new mind, and can make it distributed 
over the whole combustion chamber 1 , of course Since inhalation of air is cooled by the latent heat of 
vaporization of the fuel of the low octane value injected by the intake stroke and inspired air volume can be 
increased, a real charging efficiency can be raised and an output can be improved. 

[0051] Moreover, since the 1st and 2nd charge injection valve 10A and 10B of cylinder internal combustion 
is formed in the combustion chamber wall with a comparatively large area, The degree of freedom of the 
arrangement layout of the charge injection valves 10A and 10B of these cylinder internal combustion is 
raised. By arranging in about six inlet valve of the peripheral wall of a combustion chamber 4 the 1st charge 
injection valve of cylinder internal combustion which carries out injection supply of the fuel of a part for the 
core of a combustion chamber 4, and a low octane value for 2nd charge injection valve of cylinder internal 
combustion 10B which carries out injection supply of the fuel of a high octane value especially Stratified 
distribution with the fuel of a low octane value distributed around a combustion chamber and the fuel of a 
high octane value distributed near a combustion chamber core can be made to perform easily. 
[0052] If drawing 5 and 6 show the 3rd operation gestalt of this invention and are in this operation gestalt 
1 st inlet port fuel injection valve 7A and 2nd inlet port fuel injection valve 7B are arranged in the near 
location of the inlet valve 6 of an inlet port 5. From 1st inlet port fuel injection valve 7A, point to the fuel of 
a low octane value in an inlet valve 6 at the stage which the inlet valve 6 has closed, and injection supply is 
carried out. The fuel of a high octane value is turned into an intake stroke at the combustion chamber core 
side of an inlet port 5, and it has been made to carry out injection supply from 2nd inlet port fuel injection 
valve 7B. 

[0053] It is made to have controlled like [ in this 3rd operation gestalt ] the 1st operation gestalt which 
showed the supply rate of the fuel of a low octane value, and the fuel of a high octane value to said drawin g 
2. 

[0054] Therefore, according to the equipment of this 3rd operation gestalt, at the time of low load driving, 
since injection supply of the fuel of a low octane value is carried out only from 1st inlet port fuel injection 
valve 7A, the compressed self-ignition nature in a low load region can become good, and can stabilize 
combustion. 

[0055] Moreover, at the time of heavy load operation, while the amount of supply of the fuel of the low 
octane value supplied from 1st inlet port fuel injection valve 7 A is held uniformly Since 2nd inlet port fuel 
injection valve 7B also carries out valve-opening actuation, the fuel of a high octane value is supplied, the 
amount of supply increases with buildup of a load and the supply rate of the fuel of a high octane value is 
enlarged among the total fuel amount of supply, Knocking generating in a heavy load region can be 
controlled, therefore an octane value can be controlled with sufficient responsibility by all the operation 
regions ranging from the low load region to a heavy load region the optimal like said 1st operation gestalt, 
and the stable compressed self-ignition combustion can be made to perform. 

[0056] Moreover, the fuel of the low octane value supplied from 1st inlet port fuel injection valve 7 A While 
evaporation is promoted, and it can be made to be fully able to mix with new mind and you can make it 
widely distributed over the whole combustion chamber 4 by the intake stroke since it is directed and injected 
by the inlet valve 6 at the stage which the inlet valve 6 has closed The fuel of the high octane value supplied 
from 2nd inlet port fuel injection valve 7B at the time of heavy load operation Since it is injected towards 
the core side of a combustion chamber 4 in an intake stroke, even if it is in the case of this 3rd operation 
gestalt, while being able to improve further, the stability of combustion in a low load region Stratified 
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distribution with the fuel of the surrounding low octane value of a combustion chamber 4 and the fuel of the 
high octane value near the core of a combustion chamber 4 is establishable in a heavy load region. 
Compressed self-ignition combustion can be advanced toward the core of a combustion chamber 4 from 
near the peripheral wall of a combustion chamber 4, and the stable compressed self-ignition combustion 
without knocking generating can be made to perform. 

[0057] Moreover, since fuel injection valve 7A which supplies the fuel of a low octane value, and fuel 
injection valve 7B which supplies the fuel of a high octane value are arranged in an inlet port 5 and used as 
the 1st and 2nd inlet port fuel injection valve, it does not have the need for the high fuel-pressure pump for 
obtaining the high fuel pressure which these inlet port fuel injection valves 7A and 7B do not receive a high 
chamber pressure, therefore overcomes a chamber pressure, and can acquire the cost-reduction effectiveness 
of auxiliary machinery. 

[0058] If drawing 7 shows the 4th operation gestalt of this invention and is in this operation gestalt Arrange 
one charge injection valve of cylinder internal combustion 10C in a part for the core of a combustion 
chamber 4, and the fuel of a low octane value and the fuel of a high octane value are made to supply 
according to an individual by this charge injection valve of cylinder internal combustion 10C. At the time of 
low load driving, while enlarging the rate that the fuel of a low octane value occupies among the total fuel 
amount of supply The rate that the fuel of a high octane value occupies among the total fuel amount of 
supply is enlarged at the time of heavy load operation, and it is made to make adjustable control of the 
octane value according to an engines operational status have performed, so that the amount of supply of the 
fuel of a high octane value is increased and a load increases. 

[0059] This charge injection valve of cylinder internal combustion 10C is equipped with the 1st fuel path 21 
to which the fuel of a low octane value is supplied from a fuel tank 8 by the fuel pump 9, the 1st nozzle 
nozzle hole 22 of this 1st fuel path 21 edge, the 2nd fuel path 23 to which the fuel of a high octane value is 
supplied from a fuel tank 1 1 by the fuel pump 12, and the 2nd nozzle nozzle hole 24 of this 2nd fuel path 23 
edge so that **8** may also be shown. 

[0060] The 1st seal section 26 which opens and closes the 1st fuel path 21, and the 2nd seal section 27 
which open and close the 2nd fuel path 23 are formed in the needle 25. 

[0061 ] Said 2nd nozzle nozzle hole 24 is set as the core of the 1 st nozzle nozzle hole 22, and as it wraps the 
fuel spray of a high octane value in the fuel spray of a low octane value, it has been made to perform fuel 
injection. 

[0062] Drawing 9 shows the fuel-pressure property of the fuel of the low octane value supplied to the 1st 
fuel path 21 , and the fuel of the high octane value supplied to the 2nd fuel path 23. 

[0063] Adjustable control of the pressure of these fuels is carried out by the fuel pumps 9 and 12 by which a 
roll control is carried out according to load conditions, and as shown in a line of drawing 9 , while the fuel 
of a low octane value carries out fuel-pressure change in proportion to a change of load in a low load region, 
fuel pressure is held uniformly in a heavy load region. 

[0064] On the other hand, as the fuel of a high octane value is shown in b line of drawing 9 , while being 
held at the fixed fuel pressure lower than the fuel pressure of the fuel of a low octane value in a low load 
region, fuel pressure starts greatly and it is made to have changed with buildup of a load in the heavy load 
region. 

[0065] That is, even if the amount of lifts of a needle 25 is the same, the almost same fuel oil consumption 
as the 1st operation gestalt shown in drawing 2 as a result can be controlled, and adjustable control of the 
octane value shown in drawing 3 can be made to perform by changing the fuel pressure of the low octane 
value fuel by fuel pumps 9 and 12, and a high octane number fuel according to a load in this way. 
[0066] Therefore, according to the equipment of this 4th operation gestalt, since the rate that the low octane 
value fuel injected by the combustion chamber 4 from the 1st nozzle nozzle hole 22 among the total fuel 
amount of supply occupies is large at the time of low load driving, the compressed self-ignition nature in a 
low load region can become good, and can stabilize combustion. 

[0067] On the other hand, since the rate that a high octane number fuel occupies among the total fuel 
amount of supply is enlarged so that the amount of supply of the high octane number fuel injected by the 
combustion chamber 4 from the 2nd nozzle nozzle hole 24 increases at the time of heavy load operation and 
a load increases, Knocking generating in a heavy load region can be controlled, therefore an octane value 
can be controlled with sufficient responsibility by all the operation regions ranging from the low load region 
to a heavy load region the optimal like the 1st operation gestalt, and the stable compressed self-ignition 
combustion can be made to perform. 

[0068] Moreover, the fuel spray of the high octane value injected from the 2nd nozzle nozzle hole 24 in this 
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heavy load region As the fuel spray of the low octane value injected from the 1st nozzle nozzle hole 22 
around this 2nd nozzle nozzle hole 24 shows to drawing 7 , in order to wrap in, It can consider as the 
stratified distribution over which the fuel of a low octane value is distributed around a combustion chamber 
4, and the fuel of a high octane value is distributed near the core of a combustion chamber 4. Consequently, 
compressed self-ignition combustion can be advanced toward the core of a combustion chamber 4 from near 
the peripheral wall of a combustion chamber 4, and the stable compressed self-ignition combustion without 
knocking generating can be made to perform. 

[0069] Moreover, since the fuel of a low octane value and the fuel of a high octane value are supplied to the 
combustion chamber 4 according to the individual by single charge injection valve of cylinder internal 
combustion 10C, while the degree of freedom of the arrangement layout of a fuel injection valve is raised, it 
can obtain advantageously in cost, and the supply rate of the fuel of a low octane value and the fuel of a high 
octane value can be easily controlled by making adjustable fuel pressure by fuel pumps 9 and 12. 
[0070] Although supply control of two kinds of fuels, a low octane value and a high octane value, is carried 
out and it is made to carry out adjustable control of the octane value in the time of low load driving and 
heavy load operation with said each operation gestalt, an octane value can be changed gently-sloping by the 
operating range which changes from a low load region to a heavy load region by carrying out supply control 
of the fuel with which three kinds of octane values differ as shown in drawing 1 1 . 

[0071] Drawing 10 shows the 5th operation gestalt mentioned as one example for acquiring the octane value 
change property shown in said drawing 1 1 . 

[0072] With this 5th operation gestalt, while establishing the structure 7 of the 1st operation gestalt shown in 
drawing 1 for convenience, i.e., the inlet port fuel injection valve by which the fuel of a low octane value is 
supplied to an inlet port 5 from a fuel tank 8 with a fiiel pump 9, structure which formed the charge injection 
valve 10 of cylinder internal combustion by which the fuel of a high octane value is supplied to a part for the 
core of a combustion chamber 4 from a fuel tank 1 1 with a fuel pump 12 is made into basic structure. 
[0073] It is made to be supplied through a fuel pump 32 by change-over actuation of a change-over valve 30 
at said inlet port fuel injection valve 7 in the low octane value fuel with an octane value higher than the fuel 
of the low octane value of a fuel tank 31 to said fuel tank 8. 

[0074] That is, it lowers according to load conditions, and raises with the low octane value fuel of an octane 
value, and supply control of the low octane value fuel of an octane value is carried out by change-over 
actuation of the change-over valve 30 by the engine control unit 13, and he raises in the change field of a 
low load region and a heavy load region which becomes the heavy load side of a low load region, and is 
trying to lower, to supply the low octane value fuel of an octane value, and to supply the low octane value 
fuel of an octane value in the low load side of a low load region, in a low load region. 
[0075] Thus, by raising in the change field of a low load region and a heavy load region, supplying the low 
octane value fuel of an octane value, and making the change property of an octane value gently-sloping in 
said change field, as shown in drawing 1111 , a torque shock can be avoided and an operating characteristic 
can be stabilized. 

[0076] In addition, in addition to this, it lowers as a high octane number fuel by the case, and raises with an 
octane value, and the fuel of an octane value is prepared, according to load conditions, it raises with these 
lower octane value fuel, and the supply change-over of the octane value fuel can be carried out. 
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